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(1) *L^>h^*L^;|^6^«i^M^4^^^^-i^, -fit^^^m^*^ 



(2) mjt^^S:m^w.^it^ sM,M,'\-^;6^§>m^. 

^^n^:^^±i^JLir^ 1,000 J^i^^Jt 4-6^ >S.I.«3^, itiS&>hJCi-ii.i^ X 

0.4~2.0cc/g . 

0.08M).4cc/g . 

(;5^iH-) . T«>S.E4t6^#^)a. iJivSL l~50wt%6^ 

trn^^ ( 1 ) ~( 3 ) . 

6^^f:f:i^^6ti)a.^#7l>-S.>^7«; 3~20wt%. 

4t >it 1" 1^ - # T »a ;5 .1. -It 6^ ^ II: 'f*^ ^ >6 ^ - # T v:^ >S 6^ ^ 



^;r^6^iil#tb'ffcxi6^A>|5L 1.2-5 fi^ J£ ® . >i5E^«L6^i».;B^I:bih 
iil#J^b6^^'tfeil6^j£p^^ 1.3 M.^^. 

1.3-3. 

^S^, l^*L3^# 100 >l-«i^. a-J^* A/B#it^*^J^'fS.;^-gi^i!l;BI 



SmVg 4it'JN ^^mA 1.5-5 m^/g , 
#5Ft6^^«^t. *'^^^fi^Hi;^ii?^.^t8 mVg, m^^^ 

# ( 002 ) ^^^j^ni^KfLci^SOOik^i^k. ( 110 ) 

Ji^«^B^X.t La 7& 1,000 ^ilJt'i^6§>6.^«i^, iiit^^it#60;S.^ 

tfe. ^^^^6^ c Ife ( 002 ) ;f i^-hfi^^^;?.t Lc -{fci^i^;!:^ 

1,000-100,000 -iR^j^ii 3,000 lc ;p x t )l 

^>^L 800-^0 ^. 

*»^^c^ife^i^Jifi^B««^X.t Lc ( 002 ) 'h-f 500^, 
"sL^^^^^^^JLfLa ( 110) ict 1,000^, ^t$^-§:t'l\ 

^Mn^d ( 002 ) t.i46^lA3.38^^it'h, itt.i^6ff;l:^ 3.37-3.35 
^. -kp^^ni^^Mriil^a ( 002 ) ^it 3.38^, ^^tiM.^f'A'h. 

^iJL-t^ lO'-lQ'i^mHn^^^M^ 0.4~2.0cc/g. iti±'&^it#6^ 
0.4-1.5cc/g€fflJ^, it-#>fc46^;l:>^L0.6~1.2cc/g£Sl^. dk»;^^>^ 



^L^^,jt>fcs^6^A|t 0.1~0.3cc/g ^Srt. db»^X.i->^tTt>i£Sl^6^^^L 
^^.'h-f 0.08cc/g, #Jf;'^j|fe;Fif. di.»^X.-^>j5t:^^ffl^^6^^^L^i^,ic 
■f 4cc/g. '^;e.^^i^^^ilti|t|l:^#>f*L4fc^j|.^j:6^^^>^^j, iil^.f^ 

^^4^^ i^M-^it, ^-#^>^t- j^^^ ^r^#^.J 6^ ^;fai :f if.#ft^ ^ 



i^£'h6^>&|iqi£d ( 002 )^tbTit^6^ifct^f:. >ifcc# 
;5r,^Ji6^^^jttLc ( 002 ) ^^ti^m^SHO i^M^^^k, 

1,000 gi(rit^6^Lc ( 002 ) i^^M.m^t$^i. 

imitMii^^^it^A 3~20wt%. 
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50wt%, l5|Bt, >^^^«6^^.^«li^t6^^^L#-^»^#i^ 

A 5~80wt%, ^^^^:A 10~80wt%, ^-^^itH^A. 15-80%. > 
- # T v:^ ^fc 6^ 1^ t ^ 4 ;s ^ - # =fe ^ >^ 6^ ^ :^ # 
-i", i^i^^Bt, >{ti^6^A|t 50-300 t:iie^;r-Bt 6^ >a^, ^^/r-etd^^-^ 



itt-ilfi^A 2,500 TJiLit^, ^t-f^^fi'T;!, 2,800-3,200 
lO-SOum . *&«i^jLai::t, #>j?t^t*l4®^^^^ 

mM^'%mi^^f^^i^ **L#^*J tb>ffc ji6^ 100 
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^ 1.55~1.85gW , ^^it^A 1.6~1.85g/cm\ ^--^^it^A 
1.6~1.8g/cm' . m,iti%^^^:^X^n ^ % ^¥j;G,§,m0.^^^M^^M.>^ 



II 



i^6^^'h;^J'J>t 80wt%. Hj*. i^^itt>6.f ^^^;r:^^fe'^^Jd^i^ 
^ ^ Ji^ 6^ 19 6^ >6 ^'f^ i& >^iL !9 6^ ^ ^ # ^ 1 4f ^ <fc t 
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1.5~1.9g/ciii\ 

#i«/^/r-^6^%*Fjt^>^, TJSt^t^itit^i LiC104 . LiPFfi. 
LiAsFfi. LiBF4. LiS03CF3^^&2rAf>^L-^i^JEZii§. 

®; l^iE.*l, 2A^^. 3A^^/ 4ASB-iSi^^, 5^^*l 

7^*.';^^, 8^t#l^. 

^:5fe^!l 1 

( 1 ) ;5.£^^^6^^J^ 
ioox:^#i'j>Bt. ^^;rt)L6^)S.'^i^>i5t|L^^T^ 2,800 TCiit^, 
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^"^m^ 1.8. mm^mmxM^t^mf, mf^s,i^ 

^M:H^ d ( 002 ) ^ 3.360 ^, Lc ( 002 ) 7(r 1,000 ^il 

t^. M BET m:t¥i^^^iR^^ 3.5m% . 
( 2 ) ^::-}fit'MM^ 

Mrmm^^tn 2 ^ifmm^^<kt^}^, 88wt% 

>S.£#7&-f t#iH-. 5wt%fi^^^:::|L2.jN^ ( PVDF ) i^^^^ 

M. ^^^m^if^/^N.f^.2-^^mi^ii^Amm^^^}^ 
^ 50wt%, Ti^i), mm-^n^^i^itm-m^^AsLmiii 

^^m^, M^JLil^ni^^^. iiiii^ 90 ( 1 ) 

#6^.S.f^^^t>A 10%¥j PVDF #ib#'^*J|«J4-#^|^!L^.^;^ 

50wt%, Ti^), mmi^^^mt, m-^Mtr^MM^^^ 

25nin ii^mmmJ^Atf$.mX:^^l.l^^, iiit 

i*L6^v^>^#fitx^,&6^i ti(, 49mgW. k^t^^ 40ram . 285miii 
^JLfm^SE.^ 1 , -R^iL^l 1 m^m^M ^l^^^^^ lOmm ) 

4, 

lOum 6^^iJi#>^L120lC4tf:ltl,Mjt. f^j^, itit*.^>^*J^ 
#~>h'fc*L. #*S*>^>liS^M 175nm . #^«^.Ji6^^t^^^ 
*l6^)l.>^i^6^^>g6t tifr 20ing/cm\ ^Ct^t 40inm . 290min 
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>h^-J-:5& SingIe-3 X.t 7 t, *L#* 5 ititif#^^ 

>^il#lt#6^^^<^Ltj4.Ji. J^A 300mA 

:^ ^ '^J^ 300iiiA~900mA ^ S 1^ Htii#^il.^:& . ^^4-^ 1^ @ 3 
^® 4. 

)*^-t-. 2#4^*^^>ft:.^j^20^±i:6^j^^,>*iS.^^-?^,#>^LiOQ 
TC^#l'hBt. lt>^, *s^/r^X.6^)U^i^>j5tt.^^T.j5t 2,800 r^g:^, 

^i^#^']6^B««i^;fei;f ^#^^T-~#;6.^«i^. 

^^;G,§:mi^^XM^%^^M^^n> ^^¥i^n^¥iM:fS\^6 ( 002 ) 
7h 3.363 ^, ^#^>»Ct Lc ( 002 ) 1,000 ^il ^ BET ^S"]^ 

6^tb4T&^P.i(^ 4.3inVg. 



IS 



jfc® 4. 

d ( 002 ) i& 3.365 ^, ^^JLf Lc ( 002 ) i& 800 ^. 
3^S4. 

1 1 1 6^:^ t t #lfi IB] 6^ 1^ S . ^ g 

7(r 7S0mAh , ii*|L^^i:i&;S.;^. 500 :^#Jf:t6^^t^:f fi^^t 

720mAh , yJ^^^t't^^^-, ^ 500 t^^t^i:^^ 
im^^^y^ 12%. >ji^;3fe^J 3 t^tlt##&^::i/^LtJib45e.Aj|:i^it 
650inAh , i5t|L^^i:i(r-^;^, ^ 500 ik.mfi^^^$^f: 
^t^km^^^^ 31%. 

13 4'F>^^^^!|2 t^lt#6t^-=>?fc'fc>fcfi^;^t^i:; *i^l4^*>i5t 
^^^^4 3 t/?tm60#:^^ft:t)fcfi^ii:*.«. 900mA 6^jt.^t 
T, ^^^^^i 1 ffmm^^^^t')^^^^ 630mAh 6^:^^^*. 

2 t^>tlt#fi^4i-<fc%>iL|.liii{ 520mAh fi^itt^^t. 
^, ^^^^ 3 t^lt^fi^^-^^tJfc^llA 350mAh $. 
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300mAh i^i^^^^'^T, yJ.^^$.^^^7^^$~-^f^iik.st^;^^^^ 
1 t^4-^#6^^^<fc%>ife.t>& 16%, J^^^^ 2 t^l^#6^^— ^it^Jfc 
t^28%, ^^^sfe'Wa t^lt#6^^^^fc.«.>fcti& 46%. 

100 x:4|;# 1 .hat. ^fft^¥t'^>^^;^^H.$^r;^ 2,800 r j$ti^, js^j^ 

#>^lt#^i^«ii^jL^>b 20^m Ji^tSi^i^# 100 >h« 

^, a'J*-^-f-i^i!l#tb7& 1.5 . ^BET*»j^, 
6^M:4^^>7(;2.9mVg. MXM^HM^Mm^. mt^^n^^J^]^^ 
d ( 002 ) 3.360 J^, d^'^X.-t Lc ( 002 ) i& 1,000 ^i;. it 

*i90wt%6^it#lL#6^;6.^«i^^ 10wt% ( m^^^fi^t 
J:) 6^^^^ N.f-i.-2-'ft'!g"i^Sgt6^l^^-|LZi«^a^, lL#-'#>e 
M^H-. ^^/r-»^.^;&.^^^^*i:^J|-;l7?; lO^m 6^4t^J^^Ji, 
#>j§t 490MPa ( 0.5 ^/cm^)¥j^^Ik;hrJ^^J^nM^—^-t^^^ 
*L. ^i54i5P|^*>6.^«ii^>&6^^^j^^t;l$>l 7Snm ^ 1.5g/cm\ -ft. 
5t#*14-6^i^#%*l^it^ 3#^^ft^'lt-^^:^%^i^. nUt^'f^^H 

-#t^^i|^>^^#;>r-i^6^^#^*l, /^^6^tM^>^ 16 *^#>j5L 
^^itt-gl ( EC )^^ek::-fm ( DMC ) 6^ 1:1 (^^.) fi^iS^^i^ 
LiPF4M^, >^mM'^^^^ UVY^n^Jl^ 1 J*^i^/f^, >® 5 
P^if^, i^->hi8!L^t>«b 15 t?lA;>t#6^i§^>^, >&Jb-^#%*l ( ^*L) 
17, IS ^-A-JSL^^iSLH) 19, #JiL>W.Jl5^lT^a->^^Hs 
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0.3inA/cin\4<3i^^>i^#t*L)j|^^ti:J.^i<#t^ 17 

19 4LI'5I6^t^ii5ij5mV ( V^Li/Li+). M;&ii#;St*. jLi^/r^jLfi^ t 

Sit^JlV ( VxtLi/Li+). 411*^.^$ 

#>':<0.3mA/cm^6^it^t2^^t.jl^;^v;t0.3. 2.0. 4.0 6.0mA/cm^ 

^:5fe^J 5 

feso^-tid^f j^l^^jL^itrlOMni fi^ili^i^;^. 10#tJ:6^t 

X:^#l^Mft. ^^^6§jS.'$^*>^|t^^T>j5t 2,800 X^i^i^, ,^J&#4 
^#^i^^K^jL^j^j 20^in >yitl^*l*4# 100 ^^M^, 

if^^'f-i^mit^ 4.5. MBErmt, mm^^mm^ 

4.9m^/g . MXM^t^^M^^, WiO>6.f 
d ( 002 ) 3.362^. ^#^X.t Lc ( 002 ) i& 1,000 ^ilit^. 

6^ fi^ ^ 7& ^ t ^ ^ ^ ^4^^ -^iL It -^.(Sl - 

# ^ C 1^ # ^'J 6^ B^g ft ;fi i ;f ^ . 

v:^^^^ 50^*L>{)|J5f:t6^##-'(itJ:6^;5.f«i^6^itt^f:. j*^}-, ^ 

i&^i|.£;&t'&il6^tf#, 4 2 0.3mA/cm^ i^lt^tiiS. 

^^)S10.3> 2.0, 4.0^6.0mA/cm^«^t^fcfi^;&ttiil.;^t6^ 
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"^^y^^^^^^^r^ 2,800 V^^, f^.^^^^^^i^mi^X^^ 
20\im Jk^^^it^ 100 a!l^*^i^i!lL;H^rt;i& 5 . 

^■^6^;6.^A#^6^;g-|H)^d ( 002 ) i(r 3.368 ^, 
^X_^Lc ( 002 ) ^ 700i^, ^^^^^;9>%m0-¥j^^^^f^^ 

7tr^ii^;&*;'Iij^64^^, ^ 2 ^^>j5t-iH'>2* 0.3mA/cm^ 6^it^ifcafc 
^t, ^>^v:i0.3. 2.0. 4.0^6.0inA/cm^6^^>ffc6^;^^^il;&%6^ 

;j6^^J@i^iL^7& 20nin 6^;t.i^*^;K>^L|L^^^T.j5L 2,800 X:j$L^, 

#;t *f^i^iJ)L#rti7fr 7 , ^ BET ^^^^.^ 8.5mVg . 

^ X^^ti^-JJl^?!'!^. ^«.6^^^d^;&fBl^d ( 002 ) 7& 3.368 ^. 
Lc ( 002 ) 800 ^. 

^;^v:A0.3, 2.0. 4.0 5fp6.0mAW6^^4t^;^t^*^:&^6^^ 
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411 















£t$^^(mAh/g) 


370 


375 


363 


366 


;^'fc^i:(inAh/g) 


335 


325 


302 


294 




9.5 


13.3 


16.8 


19.7 




320 


300 


265 


220 










► 6 




(mAh/g) 


^t^'^^ 03mA/cm^ 


335 


325 


302 


294 


2.0niA/cm^ 


330 


319 


288 


280 


4.0inA/cin^ 


312 


292 


245 


219 


6.0inA/cm^ 


280 


220 


180 


105 



T^^&'Afit^^^J 8-11 t. 
( 1 ) /5.^«i3^6^^J4- 

fcS0^&'$f:6§^*&«^i.^i&10^m ii^tA^^. 20^tf:fi^t 
. 12 'k^i^^^^^^tM^ 65^m 6^ft4e.^jfp 18 ^t:f:flt 
#>j§t200 T:^#l/hff]-. IC/!t«)l.'^4bit>^800 

■cj^jfe, ^>&>j5L IL^^T^ 2,800 x:^i^, ^mi^im^^w^^Xi^ 
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-t, ifM-^^^^^'^i^ik^ 1.7. ^^#6^>6.1«iNt6(rXdt^t;^^ 

#t, ^i^.6^«^#^fi^>&lalJ^d ( 002 ) i(r 3.360 J^, >^in^:^^¥l^n^ 
/^tLa ( no ) ;5(r720^, c *fr^r^Jifi^ A^X.^ Lc ( 002 ) i(r 
1,800 

( 2 ) ^^<t^^:^tiijM^ 

Mr^\^>k^4k'® 2 ^^6^^^<fc*.>fc. -ft.^ 88wt%*t LIC0O2 

7(;-^%#^H-, 5wt%6^|^>fe-|L2:.)N^ ( PVDF ) ^^^^M, 

t;*pA j^-f ^^2-^^^m( ^^icifJr^^^^^^^^^ 50wt%, Ti^ ) 

^it^M 90 >«^*1:6^>^L ( 1 ) lt#6^.6.I.^^#i(;$*L?§-##iH-. 
10%6^PVDF#i«;#^^J, M/^N'f^-2''^^^m (^^yX^-Bt^m 

50wt%, Ti5i) ^^-ffc^^r^fi^ia^^, M^-^mi-i^A 

25\im 6^4S^6^^#J#>i5t.^^tlt 120 iC-f l .hB^. ;^^^J^\ 
iti±i|Life>a^]^i*Jf;liPl4^7b 190jim . #-<3:^3|RJifi^«f-^^jt*L6^ 
)S^^iK?6^^;&6^:t^i{y 49mg/cm^ A 40miii ( ) x 285mm (-^) 

^}L-^^%^SL^\, '(a^jt*Llfi^^>^^^^^, -^>l7i;^^ 10mm, 

4. 

lOjim 6^^^6^i^#J#>^t 120 X:$r±f'^ 1 'h9t. it 

fi^l^f-i^j^^iSi¥tili^¥3^7^M,f^±^20mg/cm\ ijil 40mm i%) 
X 290mm ( -j^ ) #^>J^^2. iE-*L 1 ;fa IS) , ^;fel2#^m>h 

#>i-^^^i^-|^;tjHf 10mm, ^;t^f-^*L6^>a.^#6^3!^ 
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1:1 d^js.'^i^f^^* 1 »^/^i^:^$.mm^¥jmmik. *l->^ 

tiii^, :i:>^fi^^tta7& 4,15V, 2.Sy , j*^K 

300mA~600mA r^;ffl 1^ iStti^^t *.i^Bt> 

3 • 

f^>^200^C^fc#l '^Bt. *i,^ijLfl^^^4bib>^^ 800 
il^^. )^;&H^tt.^ltT>j^ 2,800 TCitife, 

-t. 1.5. ^mm^^mmxM^t^ 

^Mf, ^m^^^MM:H$l6 ( 002 )^3,363^, 

^KfL^ i 110 ) p{r 560^, ^cm^±.¥imJLfhc ( 002 ) 

i& 1,760 ik. 
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^IS PAGE BLANK 



mro) 



^3 









^^Wl 10 


^ J>t ^ ^ 

It^-Pij 11 


* 

300(mA) 


^ X* AD ) 


722 


688 


467 


730 


^$ 100 <it#Jptit 


81 


80 


70 




600(mA) 




688 


669 


359 


380 


^% 100 <fc#5f;t:St 


79 


78 


64 


66 



300mA 600mA fit S £it tfc ^ 

12-15 t, ^^T^t^;^iL!96t^iL#^f 7r#>6.f 

^;sfe^^J 12 

i.)*^S.>0^>i5L-^, 200 ic^# 1 .hBt. ls;Ji-^fitja-^*b>j5b|L^ltT 
^2,800 jLig^ j(r 30|im fit>6lSi^. -fit 

^ Shimadzu Poresizer 9320, 

M^^k^^^^^.^ 0.6cc/g. jtb^h, ^^LX.ti& 1 10^-2 x 10^ 
^6t^^6t^^R7&4^ti:6t;e.I.«i^ 0.20cc/g . 100 >hS 

^, «'J#*i5l#rti6t^^*^iti{r 1.5. -«BET^«J:i:, ;S.^«[^fit>h4 

1.5mVg. M^6t/5.M^6tX«t^^#t. /^M6tf«««^ 
6^f>&I^5E d ( 002 ) 7& 3.362 ^, Lc ( 002 ) 7& 1,000 ik^ 

jt^K ^#434Jlt^^^S^8L( SEMS^gl) . ;«fit>6.|&«j^ 
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6^^)^>^t N-Vl^-2-'*'«^)feiHt6^ll:'(&-ILt.i^ ( PVDF ) 

fi^^L^J^^-t, 490MPa ( 0.5 •*W)6^4^^;^T>^«il 

^,|lL#-#^#'fc*L. ^i5"JiPi#^;e.^«i^>^6^^;^^^t>^5!l 90nin 
^ 1.6g/cm^ . 

© 5 ^7^, iiitt^i^^>«t 1 t?I^ 1 ^^/^6^-^*F>i5t>^^J£2.g| 
( EC ) ^^ik^f^ ( DMC ) 6^ 1:1 ii^M) ^i^^^fi^ LiPF4 

Li/Li+) , f^^^n^^tM.m^^'^J^^M IV ( V5ftLi/Li+) , ^ 
13 

*i50#$*6^^J^«#.ji.^;Hr20jim 6^#.A^;K> 20#t:J:6^i» 
7 #-t-i:6*r-f^i^«^^jL^i(r 48nm fi^-^^fci^^-' 10 #t: 
>S.>^>j?t-^, 200 x:^# 1 'hBt. ^mt^^^'^^^^H.^y^ 

2,800 x: ig::!^, i^)«i^jL^i(r 30Hin 6*r>e.I.«5i^. 5i.it 

Shimadzu Poresizer 9320 ^t^^^^^ik^Hii^^ilKir^^iS^ 

■f4L»^^lt#«^>6.M^«^^^L>^t ioMo*^^?£Si^, sf.^f:f:;GS>^ 

1.5cc/g.X.-t^l 10^-2 X 10'J^?c.Sl^6f;<^|L6^ 
^^Rilj^-'Ji* 0.13cc/g. lSi*Ui^#100>h«i^, 
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3.6mVg. ^itfff^i^;GmmxMi^%M^M. f^'SLi^^MJ^iS^ 
M d ( 002 ) i{r 3.361 J^, ^^JLf Lc ( 002 ) i& 1,000 ik^tk, 

14 

^k^kT^ 2,800 X:j$i^ Mcso Carbon Microbeads ( * 
KawasaW Steel Corporation #J it. f A;&7&KMFC )|^#-f-i^i|li^jL 
^i(r25|im Shimadzu Poresizer 9320 , itit;K#.|L 

lOMO** ffl , #-^t^6^.6.^«i^6^,^.^^L^^.i& 
0.35cc/g. X.t^l X 10^-2 X 10^^f?.ffll^6^^|L6t^^^^#-#itt 

;^^mMOMcdg. Jk^n.¥^ik^m^mi^, 

^^l. ^BET*«Jf:. ^^6^;5.^«i^«^«i4^^?.i& 1.4mVg. B 

( 002 ) i(> 3.378 ^, ^n^JLf Lc ( 002 ) i^J 500 

12;tel^6^it^*J4h-#^-^t}fc, 

^:5fe#J 15 

^50^ttfi^^J^«^jL^i&5nm 10^«6§?» 

30 i^tW^mi^m^ 65nm 6^^>ft.#.j^ 20 ^ti^m^ 
i^iS.'^^^-p^, #>j5t200lC^#l.h9t. ;te;5W6^-^^^^li.^^^T>i5t 
2,800 iCit^, )^J&#4lt#^J^«i^jL^i(f 15nin 
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Shimadzu Porcsizer 9320, ^^^^^^^vk^:^^^^^;B,^j^^ 
¥j A-t*!« /5f-^6^;6 ^:jL>j5L lO'-lO^ J^^ ® , ^it-^i 

^^6^>«^^p.j5(r-^'^:t*.6.^«i^o.42cc/g. Jt*i.sl#ioo4-«3^, ajf: 

^6^;g-|8li^d ( 002 ) ^ 3.365^, ^^Kt he ( 002 ) 1,000^ 



*4 





12 


^^sfe-fi^il 13 


^^ifi 14 


^i^^ 15 


*(mAh/g) 


392 


380 


321 


384 


i:(mAh/g) 


353 


345 


288 


338 


^30^#Sf;fi^;&%$L 
^(mAh/g) 


346 


338 


159 


286 



A ^^^d 16-21 t , T >*^iLB^ 6^ -f 
^:9fe#J 16 

^50^$*#^^3^>^8i^jL^i{j8jim d^i^i^^^. 20^^f:¥j^. 
i^m^. 5^^^6^^>ft.Ji^l5#^:f 6^J^^)*>S.^^-j^,^^ 100 
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J^^i^iaXr 25Mni 6^>S.^«i^. 100 >^«^i^, 

Mm^d ( 002 ) i& 3.365^, «^«>3^X.t Lc ( 002 ) i& 1,000^ 

^90wt%fi^Ji3?|^#6^>6.f 10wt% ( M 
tl*^) 6^-^^^ N'ft-2-^^^m^^^^:L$,Zj^ ( pvDF ) 

-^a^, M^-^j&m^, mm^'mm$imji^ lo^m 

fi^^t^J^iJi, i^jl^vXR^^^^fi^N-f jL.2-ift'!8';^«, >^30MPa6^>a 
^^mSOiim ^1.55g/cm\ ^ii##J^6^iai#t*l^ii^ 3#^* 

^/#6^^^^^^jtt.g& ( EC ) ^^^^^f^ ( DMC ) 6^ 1:1 

0.2m A/cm^(i^# t^f^^M^.¥i;G^%m ^^-PVDF t 

^>&3i#;^%jiLJ.^^«^t;£jfcf!llV ( V )tt Li/Li+ ) , 

^t'^t^fi^tft, >^b0.3mAW6^<t^4ii^Tiifr^t, MJ&^0.5. 
2.0 > 4.0^6.0mAJcm^¥itM^t^'A7^n^t. J^^t^jt^ 

^ikM 17 



^^^^jH^SOum . *t>^i(; 1.63g/cin\ 
18 

^Jj^^^ SOMPa .>i5b.il#|^#^#t*Lt. -^>i-»L6^>6.E«3^^ PVDF 
¥jv^^^^M-J^^ 80nm , #t>li(; 1.75gW. 

^ 0.3mA/cni'6^^t^ifc»feTii#^t, i^;&>^ 0.5. 
2.0, 4.0^6.0mA/cm2 6^^>ft6^i4:t'fc'^T^#it*,. ^^^^fi^:^*^ 

^^jfe-^il 19 

:fjiSL§L^ lOOMPa. >^tii#|t#i^#ifc*Lt, ^>ttjtfi^>5.1.«3^3^ PVDF 

^'^^ii^^t'JijlL .jfe 0.3mA/cm^6^'It^ifci>iTii#^t . 0^^ 
2.0. 4.0^6.0mA/cm^6^£fl:.6t;&*.ifcjS.Titi#;^t. ^/r^^:&*.^ 
Jr^Tj^-f ^ 5 . 

^i^^^ 20 

80nm , ^t>li& 1.45g/cin\ 



29 



0.3mA/cm^ *0 it ^ t -^7^^ t.M^;^0,5. 
2.0, 4.0^6.0mA./cm^^tM^ttm^n^t, ^W^tt 

^t,^ 140MPa . .^til«#^#t;felt, flim;5m^^ PVDF 
6^)S.^#fi^#;li{j SO^im . ^^^^ 1.93gW. 

^^0.5. 2.0, 4.0^6.0mA/cm^6^^<tfi^itttjit.Tit#;Stt. ^ 



^5 





16 


mifi 17 


%^ifi 18 


19 


20 






1.55 


1.63 


1.75 


1.85 


1.45 


1.93 






















542 


562 


570 


587 


509 


527 


(mAh/cm^) 


O.SmA/cm^ 
















Z.OmA/cm* 


524 


546 


553 


566 


493 


481 




4.0niA/cni^ 


500 


522 


528 


512 


473 


416 




6.0inA/cm^ 


468 


484 


478 


470 


442 


360 



tfe'^S^-t^, ■^^J.^nM.^A, ^^4^^1896^^ ^#^-f^-<fe.^>fc 
^mifi 22-29 t, ^^7M^^W$S.if^Mf^:z,'^t>^¥t 
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22 

^^^i^m^M.^^ 25\im 1^*L3^# 100 

^'fi^^&ISI^d ( 002 ) 3.36 J^, Lc ( 002 ) ^ 1,000 ^il 

jt;t, ilb^h. ^^it^^^^^S^m^^iB^^^M.^^^ ( SEM ® 

^ ) , ^;rtjL6^ ;e 7(r ^ t ^ >h^*L^«3^^^4 

lt>&, ^89wt%6^il#||.#6^>S.I.M^^-^ llwt% iMWi^^i^iifj 
t'k^v^) ^^^^^ N-f^'2-^^^mfn^^:^$,Zj^ ( PVDF ) 

'FWmMz^^^^ SOiim , *t>^i(; 1.5g/cm\ 

®. dif ® s^-t^, 5ii±^J-l^-#*^)^>i5L-g|^jE2:.g| ( EC ) ^^e^^ 

f g| ( DMC ) 6^ 1:1 (#^4p>) ^i^^^f^ hiPF4^A^^^^^^ik 
2, 'fet#^/r-»f*6t^>^6^}^>l7(rl;f */^, r^->hi8t^)fcl t?l>V^Jr#6^ 

6^t>ffi.iif!l 5mV ( V^Li/Li+) , 0.3 mA/cm^ fi^-lt^^ >il.T 

ii#;&^iLJ.^iti^'fc.£ii.fil IV ( VxtLi/Li+), *^^4)|5f&J^- 
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4 6 ^^^T>(^-#^ 0.3mA/cIll'fi^^6^t •^^T^t#^'fc. 0.3 
^:5fe^!l 23 

^ 87wt%6^>jfe^^fe^ 22 13wt% ( ^Q^M 

( pvDF ) -i^iaife, *j4-#>6.iift!iH-. ttm^ 22 m 

i^80^In, 1.5g/cm^ 
24 

46 85wt%6^^^?fe^!l 22 tlt#6^>6.^«^-^ 15wt% ( ^i^M 
^^t-k^if^) 6^^^.^ N-f l-2-»Ifc^ifei^t6^»l^<^^IL6:S^ 
( PVDF ) -7^>S.I^. l'J4h'-#;6.^i^iH-. f^^, tX^m22^it 

iait^^;^^ 22;N)§16^ii«)-§"-#^::i<fc^)fe., 
^;s&^>|22;f9l5lfit:^*«'J^. ^^^iFfJ^S. 
1^^^] 25 

^ 82wt%6^.|§t^«J 22 tlt#6^;6l«^^^ 18wt% iM^i^^ 
6^^)^^ N-f l-2-»lt^:^Wtfi^rf:^^|L2^# 
( PVDF ) -j^^^, ^J^-#^.f^#. i^J&. t|.i^ife^J22fitit 

^t, /^^6§;6.^«i^-PVDF Tli^^mM-Jl 
^SO\im , 1.5g/cm\ 

^^^^m22^n^itm^'-^^^ifit^K 
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^i^'H 26 

( PVDF ) ±X^^ifi 22 ¥iit 

k 80nm . ^t>^i(r l.SgW. 

21 

^ 92wt%6^^^^'{^!l 22 t lt#fi^.6.£«3^^ 8wt% ( ^ ^'fl^M^ 
( PVDF ) #J-S---#>S.I.i»I#. i^^;^, t:^^;^-^] 22 6^it 

^ 80nm , ^^>!li(r l.SgW. 

.^>^. ii-it-^^ife^ 22;te^fi^it^^J^-#^j:i;?j!:^jjb, 

^^^J 28 

^ 97.5wt%6^>ifc^;jfe'^J 22 tlt#6^>6.^«i^-^ 2.5wt% ( ^ gl-fr 
^^^^^^^) 6^^«f>jfc N-f ^-2-nfc^}K;^t6*l^'»-::^|l.Z:.i^ 
(PVDF)-^)^^, #-J^--#;6.I.i^^H-. ^X^^i^22^it 

^t. ^Wfit;e.^«i3^-pvDF ^^^^M^^M-^ 
^><&, si:it-^^^^!l22;faisi6^i±j^^|i|-S— jH*^^/*:*.}*,, 

^;5fe^ 29 

78wt%6^>j§L^;sfe^ 22 tl^#6^.e.^«j^^ 22wt% ( 

( PVDF ) -^i^m, M4^-^;G,§,m^. ■k$L^^^] 22 fi^it 

^t. ^>ri^6^^.^Si^-PVDF ia.^^;^^^;^;^ 
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9i SOfim , 1.5g/cm\ 



46 





^ » 
*| 22 


•ft -it 

*123 


-{^ 24 


<»il25 


^ 26 


•^ll 27 


lit' it 

^128 


It » 
29 


9X .|^«iti/PVDF(^*t.*;^^t|)a-^ 
wTjJf-Jitfl? PVDF'§rx(%) 


10 


13 


15 


18 


20 


8 


2.5 


22 


(mAh/g)(it t % 3^.7^ 0.3mA/cm^) 


325 


338 


355 


259 


363 


320 


275 


335 


;^ ^ ^ 1: (mAh/g)( ;st % <^ ^ i& 
0.3mA/cin^) 


293 


294 


302 


294 


290 


294 


261 


261 


.ifc^ 50 <^:#Jf:tJ^'fii:*«^;5.]^« 

*L /PVDF 

(mAh/g)(:^ttife7^ 0.3inAW) 


287 


290 


295 


292 


286 


265 


134 


252 


i^>^$it;S.|^«5^/PVDF -l^^ihifi 
;^ t * (mAh/g)( ;^ t t 3£ 
3.0inA/ciii^) 


267 


282 


280 


278 


271 


250 


160 


232 



34 



35 




- 1 - BEST AVAIUBLE COPY 



• • • 




- 2 - 




-I 1 1 r ' 

200 400 600 800 1000 



a 4 



900 




300 600 900 



•• • r * « » 
« * • « « 4 

• • • • • 



S 5 



c 



19 



20 



19 ^^^18 



16 
15 



- 4 - 



